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Abstract

Background—Despite reported declines, occupational burn injuries remain a workplace safety 

concern. More severe burns may result in costly medical treatment and long-term physical and 

psychological consequences.

Methods—We used the National Electronic Injury Surveillance System—Occupational 

Supplement to produce national estimates of burns treated in emergency departments (EDs). We 

analyzed data trends from 1999 to 2008 and provided detailed descriptions of 2008 data.

Results—From 1999 to 2008 there were 1,132,000 (95% CI: ±192,300) nonfatal occupational 

burns treated in EDs. Burn numbers and rates declined approximately 40% over the 10 years. In 

2008, men and younger workers 15–24 years old had the highest rates. Scalds and thermal burns 

accounted for more than 60% of burns. Accommodation and food service, manufacturing, and 

construction industries had the largest number of burns.

Conclusions—Despite declining burn rates, emphasis is needed on reducing burn hazards to 

young food service workers and using job specific hazard analyses to prevent burns.
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INTRODUCTION

Burn injuries continue to be common occurrences in the workplace despite reported 

incidence declines [McCullough et al., 1998; Baggs et al., 2002; Horwitz and McCall, 2004; 

NIOSH, 2004; Horwitz and McCall, 2005]. Combining results from four federal 

surveillance systems, the American Burn Association [ABA, 2013] estimated a total of 

450,000 burns received medical treatment in 2013. The proportion of burns attributed to 

work varies based on the population of study. National survey estimates of self-reported 

injuries indicated that 42% of burns were work-related [Smith et al., 2005]; other national 

and international studies that were limited to persons admitted to the hospital [Rossignol et 
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al., 1986; Taylor et al., 2002] or persons treated at a burn center [Inancsi and Guidotti, 1987; 

Munnoch et al., 2000; Mandelcorn et al., 2003; Mirmohammadi et al., 2012] reported that 

22–29% of burns were work-related. The U.S. DOE [2003] examined major burn injuries 

defined by the ABA as “a burn covering at least 5%, 10%, or 20% of the body (depending 

on burn severity and age), a burn causing a functional or cosmetic threat, an electrical burn, 

a burn with inhalation injury, or a circumferential burn.” They reported that nearly a quarter 

(23%) of burn injuries among adults were work-related. However, when the population was 

restricted to employed adults, 39% of major burns were work-related [U.S. DOE, 2003].

The Bureau of Labor Statistics (BLS) reports the annual number and rate of occupational 

burn injuries resulting in days away from work (DAFW) through the Survey of 

Occupational Injuries and Illnesses (SOII) [BLS, 2012b]. BLS estimated that 2,270 burns 

involving DAFWoccurred to state and local workers in 2010. There were an estimated 

19,770 nonfatal burns involving DAFW among private industry workers, with a third 

occurring in the leisure and hospitality industry (6,760). Most private industry occupational 

burns were heat and scald burns (14,620) and chemical burns (4,210). The rate for burns 

with DAFW in private industry was 2.2 per 10,000 full-time equivalent workers (FTE). The 

rate was highest among the younger age groups of 16–19 years old (6.7 per 10,000 FTE) and 

20–24 years old (5.0 per 10,000 FTE).

Burns can result in physical and psychological complications that impact daily function, 

including return to work. Brych et al. [2001] reported that after 24 months only 37% of 

people with burns, regardless of whether they were work-related, returned to the same job 

without accommodations. People burned at work have a greater likelihood of unemployment 

1 year after injury, compared to people burned outside of work [Schneider et al., 2011]. 

Barriers to returning to work after an occupational burn include pain, neurologic problems, 

psychiatric issues, and impaired mobility [Schneider et al., 2011].

The extent to which work-related burns are comprehensively identified is dependent on the 

data source. Previous studies of occupational burns included analyses of state-based 

workers’ compensation data [McCullough et al., 1998; Islam et al., 2000; Baggs et al., 2002; 

Horwitz and McCall, 2004; Horwitz and McCall, 2005; Walters, 2009], burn center records 

[Inancsi and Guidotti, 1987; Taylor et al., 2002; ABA, 2011], and a combination of hospital/

emergency department (ED) records and news reports [Rossignol et al., 1986]. The ABA 

[2011] reported that at least 13% of the injuries from select burn centers were work-related, 

but only about three-fourths of these work-related burns were covered by workers’ 

compensation. Kica and Rosenman [2012] analyzed a combination of Michigan data from 

hospital/ED records, workers’ compensation, poison control reports, and the state-based 

occupational fatality surveillance program. They reported that approximately 76% of people 

with occupational burns were seen in EDs, but only 21% were found in the workers’ 

compensation data.

The purpose of our study was to describe nonfatal occupational burn injuries treated in U.S. 

EDs from 1999 to 2008, with an in-depth characterization of burns treated in 2008. Our 

results describe workers who incurred burn injuries, with no requirements for coverage by 

workers’ compensation, injury-related days away from work, or treatment by a burn center.
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METHODS

The Centers for Disease Control and Prevention (CDC) National Institute for Occupational 

Safety and Health (NIOSH) collects data for the occupational supplement to the National 

Electronic Injury Surveillance System (NEISS-Work). These data include all ED-treated 

occupational injuries, illnesses, and exposures that occur to a civilian worker during the 

performance of paid or volunteer duties.1 As most NEISS-Work cases are injuries [Jackson, 

2001], we refer solely to the term “injuries” for the remainder of this report. We analyzed 

data from NEISS-Work to describe trends in the number and rate of nonfatal occupational 

burn injuries treated in EDs from 1999 to 2008. We also detailed worker demographics, 

injury circumstances, and nature of injury for occupational burn injuries in 2008. The 

industry of the injured worker is not routinely classified for NEISS-Work data. However, for 

2007 only, NIOSH assigned 2002 Census Bureau industry classification codes [U.S. Census 

Bureau, 2002] for all NEISS-Work cases based on employment information from the 

medical record. We used these data to derive industry estimates and rates for ED-treated 

burns in 2007.

NEISS-Work is a national probability sample of 67 U.S. hospitals. The hospitals are 

stratified by size based on the number of ED visits. The number of reporting hospitals 

fluctuated during the study period as some hospitals closed and various other issues 

contributed to temporary nonparticipation and nonresponse. Each case in NEISS-Work is 

assigned a statistical weight based on the probability of the treating hospital being selected 

within the designated stratum. These weights were summed to produce national estimates of 

the number of injuries. We also calculated 95% confidence intervals (95% CIs) to account 

for the variance within the NEISS-Work sample. To account for serial correlation while 

analyzing trends, first-order autoregressive models were used to examine trends in overall 

and discharge disposition burn rates using PROC AUTOREG in SAS version 9.3 (SAS 

Institute Inc., Cary, NC). In order to do this, burn rates per 10,000 FTE were calculated for 

each quarter during the 10-year study period by using quarterly injury data to reliably 

estimate autocorrelation. The Durbin–Watson statistic was used to test first-order 

autocorrelation. The slope in the regression model represents the average annual change in 

burn rates per 10,000 FTE.

NEISS-Work data are abstracted from ED medical records by abstractors at each hospital. 

The abstracted data are reviewed by NIOSH researchers for quality control purposes, 

including an assessment of whether the case meets the NEISS-Work definition of work-

related. The data include an injury narrative field containing descriptive information on the 

injury and associated circumstances. NIOSH staff reviewed the injury narratives for each 

NEISS-Work record and assigned Occupational Injury and Illness Classification System 

injury event and source codes [BLS, 1992].

For each NEISS-Work case, medical record abstractors identify the most severe diagnosis 

and assign a single general diagnosis code, but also note other diagnoses in the injury 

1NIOSH collects the occupational injury data through collaboration with the Consumer Product Safety Commission (CPSC). 
However, there are no implied or expressed endorsements of the results presented herein by the CPSC.
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narrative. Among the 30 possible diagnoses there are six burn classifications: chemical, 

electrical, radiation, scald, thermal, or not specified. For treatment years 1999 through 2008, 

we reviewed the injury narratives for burn cases to confirm the diagnosis and performed a 

text search of all injury narrative fields to identify additional burn injuries not captured by 

the original diagnoses. We excluded burns related to exposure to cold (e.g., exposure to dry 

ice and liquid propane) and friction-related abrasions. We reclassified ocular injuries with 

diagnoses of “burn, not specified” to radiation burns when the burn resulted from welding 

activities without foreign body involvement.

We calculated employed labor force estimates for rate denominators from the Current 

Population Survey (CPS), a labor force survey of a probability sample of approximately 

60,000 households [BLS, 2012a]. To match denominator data, all identified volunteer work 

cases were removed from the NEISS-Work numerator data for rate calculations. All rates 

were computed as injuries per 10,000 FTE, with one FTE representing 2,000 hr. worked in a 

year. FTE were estimated based on total hours worked for all jobs. For the regression model, 

CPS data were analyzed by month of interview to produce quarterly employment estimates. 

Injury rates by industry for ED-treated burns in 2007 were calculated using CPS estimates 

for primary job FTE only.

No review was required by NIOSH’s Institutional Review Board since the analysis was 

conducted on existing data and did not include any personal identifiers. Informed consent 

was not required because the study used existing data sources.

RESULTS

Between 1999 and 2008, an estimated 1,132,000 (95% CI: ±192,300) nonfatal occupational 

burn injuries were treated in EDs. The rate of ED-treated burns declined approximately 40% 

from 11.1 (95% CI: ±1.9) per 10,000 FTE in 1999 to 6.3 (95% CI: ±1.3) per 10,000 FTE in 

2008. A regression analysis indicated an average rate decrease of 0.5 burns per 10,000 FTE 

per year (P <0.0001) (Fig. 1). However, the percentage of burns among all nonfatal ED-

treated occupational injuries per year remained relatively constant at an average of 3% per 

year. Most patients were treated and released (98%). The rate of treated and released burns 

declined from 10.9 (95% CI: ±1.9) per 10,000 FTE in 1999 to 6.1 (95% CI: ±1.3) per 10,000 

FTE in 2008. This decline occurred at the same rate seen for total burns (0.5 per 10,000 FTE 

per year; P <0.0001). Annually, an average of 2,600 (95% CI: ±1,000; 2% of all burn cases) 

burn injuries resulted in hospitalization of the worker. In contrast to the declining rate for 

treated and released cases, a slight but nonsignificant increase in the rate for hospitalized 

burn injuries was observed over the 10 years (0.001 per 10,000 FTE per year; P =0.80).

In 2008, there were 89,400 (95% CI: ±18,500) work-related burns treated in EDs at a rate of 

6.3 (95% CI: ±1.3) burns per 10,000 FTE (Table I). Two-thirds of burns occurred to men 

and more than half to workers less than 35 years of age. Men had a higher rate of burns than 

women and younger workers had higher rates than older workers. Workers 15–19 years old 

had a rate (30.1; 95% CI: ±9.4) more than twice as high as any other age group and nearly 

five times higher than the overall rate.
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Hand and fingers were most commonly burned (23,700; 95% CI: ± 6,900), followed by eyes 

(21,500; 95% CI: ± 6,500), lower arm and wrist (14,200; 95% CI: ± 3,500), face (8,600; 

95% CI: ± 2,400), and lower leg or foot (7,100; 95% CI: ± 2,400). Among injury events, 

56% (49,900; 95% CI: ± 11,500) involved contact with hot objects or substances; 19% 

(16,800; 95% CI: ± 4,500) involved skin exposure to caustic, noxious, or allergenic 

substances; 13% (11,300; 95% CI: ± 4,800) involved exposure to welding light; and 6% 

(5,700; 95% CI: ± 1,600) resulted from fires and explosions (data not shown). The most 

common injury sources were food products (15,100; 95% CI: ±4,000), hand tools (13,900; 

95% CI: ±5,100), and steam vapors and liquids (11,700; 95% CI: ±3,900). Chemical 

products were the source of 6,300 (95% CI: ±2,000) burn injuries.

Scald burns caused by liquids, grease or steam accounted for one-third of all burns in 2008 

(Table II). Men and women had similar rates of scalds (2.2; 95% CI: ±0.5 for men and 2.0; 

95% CI: ±0.6 for women per 10,000 FTE). About one-third of scald burns occurred in 

younger workers aged 15–24 years at a rate of 6.5 (95% CI: ±2.1) per 10,000 FTE. Scald 

burns largely occurred to the hand and fingers (37%) and lower arm and wrist (25%). Food 

products such as hot grease and cooking oil were the source of 44% of scald burns (13,000; 

95% CI: ±3,500).

Almost 30% of all work-related burns were thermal burns with a rate of 1.8 per 10,000 FTE 

(95% CI: ±0.5). Workers aged 15–34 years sustained the most thermal burns (54%) (Table 

II). Hand and fingers (36%), lower arm and wrist (27%), and face (12%) were most 

commonly burned. Two of the most common sources of thermal burns were heating, 

cooling, and cleaning machinery, including grills and ovens, (4,800; 95% CI: ±1,800) and 

handheld power tools, primarily torches (2,600; 95% CI: ±1,400).

Chemical burns accounted for nearly 20% of all burns and occurred at a rate of 1.2 (95% CI: 

±0.3) per 10,000 FTE. The eye was the most commonly affected (41%) (Table II). In the 

majority of injury narratives the chemical source of the burn injury was not specified in 

detail. Acid was identified as the chemical in 15% (2,700; 95% CI: ±1,200) of the cases.

Radiation and electrical burns accounted for the smallest numbers of occupational burns at 

12,600 (95% CI: ±5,300) (Table II) and 2,600 (95% CI: ±1,100) (data not shown), 

respectively. Electrical burns are the only burn type that did not decline over 10 years with 

an estimate of 2,600 in 1999 (95% CI: ±1,000). The respective rates for radiation and 

electrical burns were 0.9 (95% CI: ±0.4) and 0.2 (95% CI: ±0.1) per 10,000 FTE. Both burn 

types occurred most frequently among men (>90%). While all radiation burns were treated 

and released, only 78% of electrical burns were treated and released. Nearly all radiation 

burns (96%) affected the eye(s). Almost 90% were attributed to exposure to welding light 

from handheld welding torches.

In 2007, there were 103,500 (95% CI: ±19,600) occupational burns at a rate of 7.2 (95% CI: 

±1.4) per 10,000 FTE (Table III). The industry sectors with the greatest numbers of burn 

injuries were accommodation and food services (21,800; 95% CI: ±5,000) and 

manufacturing (18,200; 95% CI: ±6,100). Accommodation and food services, agriculture, 

manufacturing, and construction industry sectors had the highest rates of burns. Scald burns 
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accounted for 58% (12,600; 95% CI: ±3,800) of burns in the accommodation and food 

services industry; another 30% were thermal burns (6,600; 95% CI: ±2,300). Burn injuries 

in the manufacturing sector were largely thermal (29%) and radiation (29%). In 

construction, 42% of burn injuries were radiation burns. The construction industry 

accounted for almost half (1,200; 95% CI: ±700) of all electrical burns.

Younger workers tended to have higher rates of burn injuries overall. This was particularly 

notable in the accommodation and food services industry sector. In 2007, younger workers 

aged 15–24 years old had almost half of all burns in the accommodation and food services 

industry (10,700; 95% CI: ±2,900). The youngest workers, 15–19 years of age, incurred 

5,300 (95% CI: ±2,000) of these burns. The 15–19 and 20–24 year olds had the highest rates 

of burn injuries in this industry sector at 51.7 (95% CI: ±19.3) and 34.9 (95% CI: ±11.2), 

respectively—rates that were 5–7 times higher than the rate for all workers in all industry 

sectors.

DISCUSSION

From 1999 to 2008 the rate of all ED-treated injuries identified in NEISS-Work decreased 

about 26%. The rate of ED treated burn injuries declined by approximately 40%. Similarly, 

the BLS SOII data recorded a 45% decrease in the number of burn injuries among private 

industry workers that resulted in DAFW from 1999 to 2008 (41,015 to 22,380) [BLS, 

2012b]. The SOII annual rate also declined from 4.5 to 2.3 per 10,000 FTE. Although the 

SOII data from 1999 to 2008 only capture private industry employer-reported DAFW cases 

consistently, the cases reported include burns treated in all kinds of medical venues, not just 

EDs. The ED-based NEISS-Work data do not include information on DAFW, but many of 

the more severe ED-treated burns likely resulted in DAFW. Unlike SOII, the NEISS-Work 

data also captured a significant portion of less severe burns. Together, the SOII and NEISS-

Work provide a complementary overview of occupational burn injuries.

The risk for sustaining an occupational burn differs by sex. Men represent 57% of the 

employed labor force [BLS, 2012a], but they incurred 69% of ED-treated occupational 

burns. A similar pattern was noted by BLS in 2008 with men representing 69% (15,320) of 

the burn injuries resulting in DAFW. Kica and Rosenman [2012] reported that 61% of the 

burns in a mixed-source study occurred to men. The high proportion of burns among males 

may be related to industries of employment. In three of the four industries identified in 

NEISS-Work to have the highest burn rates (i.e., construction, manufacturing, and 

agriculture), the distribution of men is higher than the distribution of men in the total labor 

force [BLS, 2012a]. Men may not only have higher rates of burns than women, the severity 

may differ as well. Horwitz and McCall [2004] found that the average medical and workers’ 

compensation claim costs for men with burn injuries were three times higher than the 

average costs for women.

Our results show that workers less than 25 years old account for almost 30% of ED-treated 

burns but only 11% of the employed labor force [BLS, 2012a]. In 2007, 31% of the workers 

in the food service and accommodation industry were less than 25 years old [BLS, 2012a], 

but they represented almost half of the ED-treated burn injuries sustained in the industry. 
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NIOSH has made recommendations to prevent injuries among young workers, including 

burns [NIOSH, 2003], and has also created an interactive workplace safety curriculum 

targeted at young workers that addresses hazard identification and injury prevention in a 

variety of workplaces [NIOSH, 2010]. Some states have made targeted efforts toward 

preventing young worker injuries, including Massachusetts [Massachusetts, 2014] and 

Oregon Occupational Safety and Health Administration [Oregon OSHA, 2014]. The federal 

OSHA also provides injury prevention guidance to young workers [OSHA, 2013]. More 

specifically, OSHA created an electronic tool aimed at reducing youth injuries in restaurants 

[OSHA, 2012a]. This tool contains recommendations targeted at reducing burn injuries 

while cooking, with a focus on safety when working around hot grease and oil.

Efforts to prevent occupational burn injuries among young workers should be specially 

tailored to youth. Rauscher and Myers [2013] found a positive association between self-

reported receipt of safety training and adolescent work injuries, prompting them to 

hypothesize that barriers to providing effective safety training to adolescents may include 

inappropriate, incomplete, or inadequately delivered training. Ziergold et al. [2012] found 

that safety training administered to working teenagers is often job training rather than safety 

training; often provided via ineffective methods that hinder teenagers’ ability to learn the 

material; and not specifically geared toward teenagers to accommodate their unique 

cognitive, physical, and social needs. In addition to providing age-specific safety training to 

young workers, it is important to evaluate and improve existing safety interventions to 

effectively promote long-term change in occupational safety among young workers. One 

method of doing this would be to use an existing, validated scale to measure occupational 

safety behaviors among young workers [Tucker and Turner, 2011].

There are distinct differences related to the mechanisms and sources of occupational burns 

compared to burns that occur outside of work. Consequently, common burn prevention 

efforts targeted to the general public may have little impact in reducing burns in the 

workplace [Hunt et al., 2000]. The prevention of work-related burns should begin with 

conducting and periodically reviewing job hazard analyses in jobs with high injury rates and 

jobs with the potential for burn injuries [OSHA, 2002]. Once identified, steps should be 

taken to eliminate or reduce job-specific hazards. Particularly relevant to occupational burn 

prevention, hazard assessments can provide the information needed to determine appropriate 

personal protective equipment (PPE) [OSHA, 2012b].

The number of ED-treated burns in the manufacturing industry was the second highest of all 

industries. Kica and Rosenman [2012] reported primary metal manufacturing accounted for 

7% of work-related burns among all industries. Our study showed that burns in the 

manufacturing industry were primarily radiation and thermal. Radiation burns to the eyes 

commonly occur during welding to the welders, their helpers, and bystanders. The American 

National Standards Institute (ANSI) Z87.1 eye and face protection standard [ANSI/ISEA, 

2010] identifies the appropriate type of optical radiation protection required for various 

brazing and welding activities. Baggs et al. [2002] identified the industrial job classifications 

of foundries, aluminum smelting, and plastic product manufacturing for priority thermal 

burn prevention efforts. Prevention in these varied areas should be addressed by efforts 

guided by the results of hazard assessments [OSHA, 2002]. Specific guidance for high-
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temperature PPE to be worn in foundries has been provided by an Oregon Occupational 

Safety and Health Division [2012] program directive.

ED-treated burn injuries in the construction industry do not appear to be declining. 

Schoenfisch et al. [2010] analyzed NEISS-Work data from 1998 to 2005 to describe injuries 

in the construction industry. They reported a total of 63,900 (±12,300) nonfatal burns over 

the 8 years and no significant difference in the trend for the number or rate of all 

construction injuries. Given our 2007 result of 11,500 (±3,500) burn injuries among 

construction workers, it seems unlikely that there is a downward trend of burn injuries in 

this industry. A previous description of ED-treated burns among construction workers 

identified that burns often occurred because of exposure to tar or hot fluids [Zwerling et al., 

1996]. Likewise, roofing has been identified as an industry with high thermal burn-related 

workers’ compensation claim frequencies and rates [Baggs et al., 2002]. Similar to our 

study, Zwerling et al. [1996] reported welding flash burns to the eyes were also a common 

cause of burns in construction.

Electrical burns were the only ED-treated burn type that did not decline from 1999 to 2008. 

They are more frequently work-related than other burn types [Hussman et al., 1995; 

Singerman et al., 2008]. Studies have reported that 22% to 57% of workers with electrical 

burns were hospitalized [Baggs et al., 2002; Walters, 2009; Kica and Rosenman, 2012] 

compared to less than 5% of workers hospitalized among all burn types [Kica and 

Rosenman, 2012]. In addition, the more severe nature of electrical burns is reflected in that 

35% of people with electrical burns admitted to a burn center underwent major limb 

amputation [Hussman et al., 1995]. Among patients treated in a burn center in Chile, the 

odds of patients with electrical burn injuries undergoing an amputation were 13.7 times 

(95% CI: 6.8–28.2) greater than patients with other burn types [Soto et al., 2013]. The 

greatest numbers of electrical burns occurred in the construction and manufacturing 

industries [Cawley and Homce, 2008]. Electrical burn injuries can be prevented, in part, by 

de-energizing and using specially designed, employer provided PPE as described in the 

National Fire Protection Association (NFPA) 70E standard [McCann et al., 2003].

This study was designed to provide a national overview of occupational burns. It provides 

ED-treated burn injury estimates without restrictions on severity, medical payer, or locale, 

complementing existing research to result in a more complete understanding of occupational 

burns. We elected to use 1999–2008 data to describe trends and 2008 data to provide a 

detailed description. While the number of burns declined during the 10-year period, the 

demographic and burn type distributions remained similar from year-to-year. The results are 

constrained by several factors. First, NEISS-Work data represent only those injuries that 

were treated in an ED, omitting injuries that were treated in other medical venues, and self-

treated injuries. Second, case capture relies on information found in the ED medical record 

identifying the case as work-related, and inaccuracies may occur due to the lack of 

information provided by the worker, incomplete medical records, or errors in abstracting the 

information from the record. Third, the lack of routine assignment of standardized industry 

codes in NEISS-Work prohibited analysis of burn trends by industry throughout the 10-year 

period and analysis of industry within the 2008 data.
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CONCLUSION

Continued occupational safety efforts are needed to prevent work-related burns in order to 

prevent acute and long-term physical and psychological effects on workers, reduce workers’ 

compensation and medical costs, and lessen the impact on the workforce related to job 

changes and the loss of experienced workers. Prevention efforts should focus on jobs in 

accommodation and food services, manufacturing, and construction industries. Other areas 

needing attention include young workers and workers susceptible to electrical burns. Job-

specific hazard assessments can be used by employers to provide guidance for prevention 

efforts, including selection of appropriate PPE.

Acknowledgments

All authors are federal government employees and preparation of this manuscript was completely funded by the 
U.S. Government. We thank Tom Schroeder and other members of the CPSC Division of Hazards and Data 
Systems for their management of NEISS and collaboration with NIOSH in the collection of work-related injuries 
and illnesses, as well as the coders at each NEISS hospital for their diligent medical record abstraction. We thank 
Susan Derk, Tracina Jackson, and other NIOSH staff for their efforts in collecting, coding, editing, and analyzing 
NEISS-Work data.

References

ABA. [Accessed May 20, 2014] National Burn Repository: Report of data from 2001–2010. 2011. 
Available from: http://www.ameriburn.org/2011NBRAnnualReport.pdf

ABA. [Accessed May 20, 2014] Burn incidence and treatment in the United States: 2013 fact sheet. 
2013. Available from: http://www.ameriburn.org/resources_fact-sheet.php

ANSI/International Safety Equipment Association (ISEA). Z87.1–2010. American national standard 
for occupational and educational eye and face protection devices. 2010. 

Baggs J, Curwick C, Silverstein B. Work-related burns in Washington State, 1994 to 1998. J Occup 
Environ Med. 2002; 44:692–699. [PubMed: 12134534] 

BLS. Occupational injury and illness classification manual. Washington DC: U.S. Department of 
Labor; 1992. 

BLS. [Accessed May 20, 2014] Current population survey microdata files. 2012. Available from: 
http://thedataweb.rm.census.gov/ftp/cps_ftp.html

BLS. [Accessed May 20, 2014] Injuries, illnesses, and fatalities: Case and demographic characteristics 
for work-related injuries and illnesses involving days away from work. 2012. Available from: http://
www.bls.gov/iif/oshcdnew.htm

Brych SB, Engrav LH, Ptacek JT, Lezotte DC, Esselman PC, Kowalske KJ, Gibran NS. Time off work 
and return to work rates after burns: Systematic review of the literature and a large two-center 
series. J Burn Care Rehabil. 2001; 22:401–405. [PubMed: 11761392] 

Cawley JC, Homce GT. Trends in electrical injury in the U.S. 1992–2002. IEEE Trans Ind Appl. 2008; 
44:962–972.

Horwitz IB, McCall BP. Quantification and risk analysis of occupational burns: Oregon workers’ 
compensation claims, 1990 to 2004. J Burn Care Rehabil. 2004; 25:328–336. [PubMed: 
15273476] 

Horwitz IB, McCall BP. An analysis of occupational burn injuries in Rhode Island: Workers’ 
compensation claims, 1998 to 2002. J Burn Care Rehabil. 2005; 26:505–514. [PubMed: 
16278566] 

Hunt JP, Calvert CT, Peck MD, Meyer AA. Occupation-related burn injuries. J Burn Care Rehabil. 
2000; 21:327–332. [PubMed: 10935814] 

Hussman J, Kucan JO, Russell RC, Bradley T, Zamboni WA. Electrical injuries—morbidity, outcome, 
and treatment rationale. Burns. 1995; 21:530–535. [PubMed: 8540982] 

Reichard et al. Page 9

Am J Ind Med. Author manuscript; available in PMC 2015 August 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ameriburn.org/2011NBRAnnualReport.pdf
http://www.ameriburn.org/resources_fact-sheet.php
http://thedataweb.rm.census.gov/ftp/cps_ftp.html
http://www.bls.gov/iif/oshcdnew.htm
http://www.bls.gov/iif/oshcdnew.htm


Inancsi W, Guidotti TL. Occupation-related burns: Five-year experience of an urban burn center. J 
Occup Med. 1987; 29:730–733. [PubMed: 3681505] 

Islam SS, Nambiar AM, Doyle EJ, Velilla AM, Biswas RS, Ductman AM. Epidemiology of work-
related burn injuries: Experience of a state-managed workers’ compensation system. J Trauma. 
2000; 49:1045–1051. [PubMed: 11130487] 

Jackson LL. Non-fatal occupational injuries and illnesses treated in hospital emergency departments in 
the United States. Inj Prev. 2001; 7(Suppl I):i21–i26. [PubMed: 11565966] 

Kica J, Rosenman K. Multisource surveillance system for work-related burns. J Occup Environ Med. 
2012; 54:642–647. [PubMed: 22513658] 

Mandelcorn E, Gomez M, Cartotto RC. Work-related burn injuries in Ontario, Canada: Has anything 
changed in the last 10 years? Burns. 2003; 29:469–472. [PubMed: 12880727] 

Massachusetts. [Accessed August 12, 2014] Protecting young workers on the job in Massachusetts. 
2014. Available from: http://www.mass.gov/portal/articles/protecting-young-workers-in-
massachusetts.html

McCann M, Hunting KL, Murawski J, Chowdhury R, Welch L. Causes of electrical deaths and injuries 
among construction workers. Am J Ind Med. 2003; 43:398–406. [PubMed: 12645095] 

McCullough JE, Henderson AK, Kaufman JD. Occupational burns in Washington State 1989–1993. J 
Occup Environ Med. 1998; 40:1083–1089. [PubMed: 9871885] 

Mirmohammadi SJ, Mehrparvar AH, Jalilmanesh M, Kazemeini K, Delbari N, Mehrdad M. An 
epidemiologic survey on burns in Yazd from 2008 tilll 2009. Acta Medica Iranica. 2012; 50:70–
75. [PubMed: 22267383] 

Munnoch DA, Darcy CM, Whallett EJ, Dickson WA. Work-related burns in South Wales 1995–95. 
Burns. 2000; 26:565–575. [PubMed: 10869829] 

NIOSH. DHHS (NIOSH) Publication No: 2003-128. Cincinnati, OH: U.S. Department of Health and 
Human Services; 2003. NIOSH Alert: Preventing deaths, injuries, and illnesses of young workers. 

NIOSH. Worker health chartbook. Cincinnati, OH: U.S. Department of Health and Human Services; 
2004. 

NIOSH. Talking safety: Teaching young workers about job safety and health. Cincinnati, OH: U.S. 
Department of Health and Human Services; 2010. DHHS (NIOSH) Publication No: 
2007-136Available from: http://www.cdc.gov/niosh/talkingsafety/ [Accessed May 20, 2014]

Oregon Occupational Safety and Health Division. [Accessed May 20, 2014] Program directive A-113. 
2012. Available from: http://www.cbs.state.or.us/external/osha/pdf/pds/pd-113.pdf

Oregon OSHA. [Accessed August 12, 2014] Young worker safety and health. 2014. Available from: 
http://www.orosha.org/subjects/young_worker.html#YoungWorkers

OSHA. [Accessed May 20, 2014] Job hazard analysis. OSHA 3071. 2002. Available from: http://
www.osha.gov/Publications/osha3071.pdf

OSHA. [Accessed May 20, 2014] E-tool: Young worker safety in restaurants. 2012a. Available from: 
http://www.osha.gov/SLTC/youth/restaurant/index.html

OSHA. [Accessed May 20, 2014] Personal protective equipment. 2012b. Available from: http://
www.osha.gov/Publications/osha3151.html

OSHA. [Accessed August 12, 2014] Young workers. 2013. Available from: https://www.osha.gov/
youngworkers/index.html

Rauscher KJ, Myers DJ. Occupational health literacy and work-related injury among US adolescents. 
Int J Inj Control Safe Promot. 2013; 21:81–89.

Rossignol AM, Locke JA, Boyle CM, Burke JF. Epidemiology of work-related burn injuries in 
Massachusetts requiring hospitalization. J Trauma. 1986; 26:1097–1101. [PubMed: 3795306] 

Schneider JC, Bassi S, Ryan CM. Employment outcomes after burn injury: A comparison of those 
burned at work and those burned outside of work. J Burn Care Res. 2011; 32:294–301. [PubMed: 
21228711] 

Schoenfisch AL, Lipscomb HJ, Shislov K, Myers DJ. Nonfatal construction industry-related injuries 
treated in hospital emergency departments in the United States, 1998–2005. Am J Ind Med. 2010; 
53:570–580. [PubMed: 20506460] 

Reichard et al. Page 10

Am J Ind Med. Author manuscript; available in PMC 2015 August 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.mass.gov/portal/articles/protecting-young-workers-in-massachusetts.html
http://www.mass.gov/portal/articles/protecting-young-workers-in-massachusetts.html
http://www.cdc.gov/niosh/talkingsafety/
http://www.cbs.state.or.us/external/osha/pdf/pds/pd-113.pdf
http://www.orosha.org/subjects/young_worker.html#YoungWorkers
http://www.osha.gov/Publications/osha3071.pdf
http://www.osha.gov/Publications/osha3071.pdf
http://www.osha.gov/SLTC/youth/restaurant/index.html
http://www.osha.gov/Publications/osha3151.html
http://www.osha.gov/Publications/osha3151.html
https://www.osha.gov/youngworkers/index.html
https://www.osha.gov/youngworkers/index.html


Singerman J, Gomez M, Fish JS. Long-term sequelae of low-voltage electrical injury. J Burn Care Res. 
2008; 29:773–777. [PubMed: 18695615] 

Smith GS, Wellman HM, Sorock GS, Warner M, Courtney TK, Pransky GS, Fingerhut LA. Injuries at 
work in the US adult population: Contributions to the total injuryburden. Am J Public Health. 
2005; 95:1213–1219. [PubMed: 15983273] 

Soto CA, Albornoz CR, Peña V, Arriagada C, Hurtado JP, Villegas J. Prognostic factors for 
amputation in severe burn patients. Burns. 2013; 39:126–129. [PubMed: 22464750] 

Taylor AJ, McGwin G, Cross JM, Smith DR, Birmingham BR, Rue LW. Serious occupational burn 
injuries treated at a regional burn center. J Burn Care Rehabil. 2002; 23(4):244–248. [PubMed: 
12142576] 

Tucker S, Turner N. Young worker safety behaviors: Development and validation of measures. 
Accident Anal Prev. 2011; 43:165–175.

U.S. Census Bureau. Alphabetical indexes of industries and occupations: Census 2000 Industry Index. 
Washington D.C: U.S. Department of Commerce; 2002. Available from: http://www.census.gov/
people/io/methodology/indexes.html [Accessed May 20, 2014]

U.S. DOE/National Institute on Disability, Rehabilitation Research (NIDRR. [Accessed May 20, 2014] 
NIDRR model systems for burn injury rehabilitation: Adult facts and figures. 2003. Available 
from: http://bms-dcc.ucdenver.edu/images/docs/factfig_03_adult.pdf

Walters JK. Characteristics of occupational burns in Oregon, 2001–2006. Am J Ind Med. 2009; 
52:380–390. [PubMed: 19235766] 

Ziergold KM, Welsh EC, McGreeney TJ. Attitudes of teenagers towards workplace safety training. J 
Commun Health. 2012; 37:1289–1295.

Zwerling C, Miller ER, Lynch CF, Torner J. Injuries among construction workers in rural Iowa: 
Emergency department surveillance. J Occup Environ Med. 1996; 38:698–704. [PubMed: 
8823661] 

Reichard et al. Page 11

Am J Ind Med. Author manuscript; available in PMC 2015 August 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.census.gov/people/io/methodology/indexes.html
http://www.census.gov/people/io/methodology/indexes.html
http://bms-dcc.ucdenver.edu/images/docs/factfig_03_adult.pdf


FIGURE 1. 
Number and rate of work-related nonfatal burns treated in hospital emergency departments 

by year, 1999–2008. a95% confidence interval.
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